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Additional information on the search for proteins being structurally similar to VPA0419 and yiiS.
Proteins VPA0419 and yiiS exhibit a frequently encountered architecture (see Fig. 1 ): the search of the PDB 2 using either DALI 3 or SKAN 4,5 returned an extended list of structurally similar proteins. This indicates that this (rather simple) arrangement of two helices being attached to a three-stranded β-sheet represents a common motif is structure space and therefore a search for structurally similar homologues of proteins VPA0419 and yiiS (that is, proteins sharing common ancestry with VPA0419 and yiiS) also depends on functional considerations.
As discussed in the paper, analysis of the top ranked 'structural hits' lead us to hypothesize that an evolutionary link exists between proteins VPA0419 / yiiS and single domain Pterin-4a-Carbinolamine Dehydratases (PCDs). 6 Briefly, PCDs are enzymes which are involved in recycling oxidized pterin cofactors generated by aromatic amino acid hydroxylases. 7 Furthermore, PCDs are known to be bifunctional proteins in mammals, additionally acting as dimerization cofactors of the hepatocyte nuclear factor 1-alpha. 8, 9 Also, it has recently been proposed that some of the PCD-like proteins found in plants and prokaryotes may in fact play a different functional role. 7 In SCOP, 10 the PCD-like superfamily is classified together with the C-terminal domain of arginine repressor, RBP11-like subunits of RNA polymerase and GAD domain superfamilies as 'DCoH-like'. In general, these DCoH-like proteins feature the same topology as VPA0419 and yiiS albeit with an extra β-strand located at the N-terminus resulting in a four-stranded β-sheet. Moreover, many members of the PCD-like superfamily exhibit an extra N-terminal α-helix, which, however is not present in the PCD from Thermus thermophilus (1usm) alluded to in the paper (note, that in UniProt 11 this protein is annotated as a full length protein).
Although proteins VPA0419 and yiiS exhibit structural similarity with most of the DCoH-like proteins, comparison of surface and catalytic site residues suggest a more direct evolutionary link only for PCDs. The structure of PCD from Rattus Norvegicus (PDB ID 1dcp) crystallized in complex with the product analogue While the catalytic residues of the PCDs are themselves not conserved in proteins VPA0419 and yiiS (Fig.   S2a ), it is remarkable that several residues which can be structurally aligned with the PCD's active site are wellconserved in protein family PFAM 04175 (Fig. S1, S2 ). In fact, those include the strictly conserved residues In the top figure, the location of residue Glu 89 is indicated by an arrow. The figure was generated using the program ConSurf 12 with the input of the multiple sequence alignment for PF04175 (Fig. S1 ). Color code ranges from purple (conserved) to cyan (not conserved).
(c) Pfam HMM logo 13 displaying the residue conservation in protein family PF04175. Conserved residues shown in (a) are highlighted.
